"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065620020-8 


[ “AGC Nas ‘AP6OO413 


"increased by chopping off the ; Gpensaual leading edie of the pil “By us ng . 
second Kerr cell, the duration of the. pulse was shorten¢d, trova’ d. T+ 0.5 n eC | 
to 4.7 + 0.5 nsec and the time from 3.7 + 0.5 nsec to 1.9 # 0.5 nsec, The theo- 
retical analysis of nonlinear amplification predicts both of the observed Bela 
Orig. art, has: 19 formulas and 8 figures, 
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ORG: Physics Institute | aie ebadey, Academy of Sefeypes pis (Pizicheskiy tn- - ; 
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| TITLE: Propagation of a light pulse in 4 nonlinearly amplifying and absorbing medium 


| SOURCE: Zhurnal eksperinental'noy 4 tecratioheskoy iniki. Plo'm v redaltiedyu. | 
| Prilozheniye, v. 4, no. 1, 1966, 19-22 on 


TOPIC TAGS: coherent light, light pulee, leser beam, laset r ani d, pulse chase, ruby me 
optic material = 


ABSTRACT: This ia @ continuation of earlier work by the iithorm: ((hEIP v. Sb, 23, | 
1966), where propagation of coherent Light in a medium with mondjimear gain waa dinvesti i 
gated and the possible shortening of light pulses in such a medium predicted. ‘The : 
present letter reports on successful experiments in this direction, showing that to a 
obtain compression of a propagating light pulse It is necemiary to eliminate the trans a 
verse structure that is produced in the light pulse when the latter is produred, for 
exemple, by & Q-switched, laser. In the test netup (Fig. 1) the saplifying cnomonent 
consisted of three rubvicrystala and the ain tote canon was ‘tio civettes filled 


with @ solution of vanadium phthalocyanine toluene. In ‘the Initial experimentts the 
pulse compression coiild not be realized because of the tronuverad structure reaullting 
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| Figs 1. Diagram of experi-' 
| ment. l- Iacer, 2 - Kerr, 


shutter, 3 - cuvette, 4. - Nereis potas / | 
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E ruby crystal 4 
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| from the fact that the developrant of pulse denaration dn tii ped tiidrd. pata ) the |i: 
crystal 1s delayed by a time of the ordar Of the pulst duialdon. tluceess wid: attained | - 
when this structure was eliminated by means of a second Kary shutitar that cit off the 
leading front of the generator pulse. The pulse width wad irdducedd from about 12 nses 
at 0.5 J energy) past the Kerr shutter and the first absdriing cuvette to 5.7 nec 
10 J) past the second amplifying crystal, and 2 nsec (15 J) past the third, A Jight 


output of 7 - 8 GW (3 GW/cm*) was attained. The pulse power is mudh higher than the 
Power causing damage in ruby crystels at 1072 gec duration (2 GW/cni*). Although 
damage to the crystal is hindered by the shert duration of the pulse, {t dows not pre- 
vent generation of powerful. Light pulses shorter than 10°95 ec. ‘ft is concluded that 
extremely short light pulses are obtainable With two-cangonunt meddie din which the ab- 
sorbing component has a saturation energy much lower and a homogeneous line width much 
lerger than the amplifying medium. Orig. art. hee: 2 Cigtirdd. [02 } 
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1 44793-66 | ENT(1)/BWP(e )/EWT(m)/@EC (ie) -2/1/EWP(k) MWP(e) wel 
+) ACC NR AP6031433 SOURCE CODE: UR/0056/66/051/002/0406/0411 | 


AUTHOR: Ambartsumyan, R. V.; Basov, N. G.3 Zuyey, _V. 8.5 Kryukov, Bi Gisi : 5S i 
Letokhov, V. S.; Shatberashvilil, 0. B. ae . 8 


institut Akademii nauk SSSR) 


TITLE: The structure of a giant pulse of a Q-switched laser eo 


SOURCE: Zh eksper 1 teor fiz, v. 51, no. 2, 1966, 406-411 


ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences SSSR Fizicheskty 


TOPIC TAGS: solid state laser, ruby laser, giant pulse laser, qd pwitched laser, 
laser output ‘i i : 


ABSTRACT: The spatial and temporal development of a giant) pulsa of a Q-switched rub 
laser in a transverse direction and the effects of the cavity on it were investigated 
experimentally by means of the setup shown in Fig. 1. A ruby rod 9 mm in diameter 
and 120 mm long with dull lateral surfaces was placed in a reflector with a helical 
IFK-15000 flashlamp. For an 8-kj pump the gain per pass wid approximately 12. .A 
1.5-j single laser pulse was generated with a duration of LO—15 nanosec. Q-switch 
was done by means of a Kerr cell or a vanadium phthalocyanin solution. The exponen- 
tial results indicate that generation commences in the center of the crystal and 
spreads transversely over the entire crystal in 3—10 nanomec, f.@., in a time ¢om= 
parable to the duration of the integral pulse. ‘he spatial development of generation 
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ay Se 
“1 = Mirror 99% reflective; 2 - polar- 
izer; 3 - Kerr cell; 4 - ruby erystg}; 
5 - lens;:6 - semitransparent plate;: 
7 - screen with diaphragms; 8 - intdr- 


‘Pig. 1. The experimental | setup 
A : 


; ference Filter; 9 — dull glass; 4S. 
,_ QaSSser 10-12 - cpaxial photocells; © |: - 4.4, 


89 13 - multibeam oscillograph. rg 
7 : : : . 


depends essentially on the density distribution of population inversion in the. 
crystal and on its refractive index. The experimental data agree fully with theore- 
tical data presented elsewhere (V. S. Letokhov and A. F. Suchkov, ZhETF, 50, 1966, 
1148). The authors propose further experiments on the meAsurement of nonuniformity 
of the complex permittivity at the instant of Q-switching and generalization of the |-— 
theory for the case of a nonuniform refractive index, Orig. art, has: 7 figures. [YK] 
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‘| ACC NR: 4p6031988 wr - SOURCE CODE: UR/0386/66/004/005/0132/0185 


JAUTHCR: Zuyev, Ve S.3 Letokhov, V. 8.; Senatskly, Mu. Ve 7 


: Prilozheniye, Ve k, nm. 5; 1966, 182-185 : : i : = 
| TOPIC TAGS: laser application, luminescence, neodymium glass, otimilated emission/ ha, 


,| ORG:__Physies Institute im. P. N. Lebedev, Academy of Sciences SSSR (findcheskly in- 
|| statut Akademii nauk SS5R) 7 : ; aN on 
“| TITLE; Giant superluminesc 8 6 e - iZ a ae 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. UE tee 


| KGSS-7 neodymium glass 


: oP a : ! Ae 
'| ABSTRACT : e authors report a study of giant pulses of euportufte escence of a strong4: ' 
ly excited“he um-glass{medium with rapid switching of the gain, The reason for mn 
an Wiis or cap 


the use of incoherent light is that experinants with giant pulses of 
coherent and incoherent light can disclose the role of coherence and the role of op- ; |: 
tical power in the case of interaction of light with matter and the mechanism of damage 


‘|to transperent materials by a strong light field. ‘The teste were made with an active 


medium (Fig. 1) consisting of two identical neodymium-glass rode (KGSS-7) of. 10 mm dte 


|meter, with matte lateral surfaces and with butt ends cut at the Brewster angle.’ The 


Pump lamps illuminated 900 mm of the lateral surface of the rods. ‘The gain in the two 


. | pumped rods was of the order of 10* per pass. The gain was instantaneously increased 


to 10° by uncovering the dense mirror with a Kerr shutter. The Wilses radiated by the 
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| sien ee 
Fig. 1. Diagram of setup for obtaining and record- |: wa 

‘|ing giant superluminescence pulses. 1 ~ Dense mirror,’ 

2 - Kerr shutter, 3 ~ neodymiumglass rods, + ~ fil- AR sk po Bg ee 

_|ter, 5 = coaxial photocell. a a ag ar mem Nae Sa ea 


medium at K « 10° had an approximate energy 4 J and a auradiion at hal f-mescinsum 9» 12° 

nsec. The start of the pulses lagged the time of gain switching tz by 25 - 30 nsec. 

_ |The medium was thus de-excited;/within less than three passes, the main energy being 

_ | radiated within a time shorter than Ip. ‘The power of the obtained superluminescence 

Pulses reached 500 MW/cm*, Several intense flashes damaged the output end of the rod |): . 

at the point A (Fig. 1). ‘Thus, self-damge of neodymium glass is possible ‘under the ,|°) 

influence of intense incoherent radiation. The authors think N. G. Basov sov for jane ene 

and a discussion of the work. Orig. art. has: 2 figures and 7 Korma. |: ic he 
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AUTHOR: Zuyevy, Ys 8+3 Sheheglov, Vs A. oe. aa 


ORG: none ; aS ae ee : 


TITLE: The propagation of's, Light pence waranes ry ane absorbing 
’ [medium . Be - 


SOURCE: Zhurnal prikladhoy ee eT v> 5.4 no. i 1966, éo4-608 


TOPIC TAGS: nonlinear Opesery optical filter, phthalocyanine, paneive 
ewitching gio. F 


| 7 


-| ABSTRACT: The bleaching of a nonlinear optical filter and chances. dnt 
ithe shape of a light pulse through it were studied theoretically for a-- 
phthalocyanine solution model represented as a two-level systen, The 
case of the propagation of s Gaussian pulse through a medium in: the 
ground estate was considered. The effect of the pilse, parameters oh the Se 
degree of bleaching was observed. The results indicate: that although _ 
the amplitude of the pulse decreases with the thickneds of the medium, 
the pulse"winga” are clipped. As a result, the pulse energy decreases 
| proportionately. The shape of the pulse through the medium becomes | 
asymmetrical with time, and its interaction with the medium causes. 
bleaching of the ASL RSE The Spontaneous decay is dominant and) the 
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op medium subsequently returns to 4te original stati. A yeduction in the 
“*d pulse amplitude leads to deformation of both the! pulse shape and . 
bleaching curve, resulting in a decrease in the depth of bleaching. An |. 
Anerease in the lifetime of excited molecules t nlso cnuses considerable) - 
_: | pulse déformation. In the case of small t, the pulse width at first | 
{narrows and then broadens, while the amplitude increases monotonically 
|¢o dts critical value. Orig. art. has: 3 figuros and 1h formulas. 
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Fotoproyektsionnyy puted iz . oe cae 
gotovleniya shablonov 14 nals {Pho 
prodeceon method of making molds and of modeling pipe He) ee "tr trub (Photo 
+ S. Zuyev (Moskva?) Sudpromgiz, 1953. na te Te Tvin, V. V, Kashley, 
4l p. illus., diagrs, il 7 
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IVIN, K.T.3 KASHLEV, V.V.; ZUYEV,y.s SKIY, V.A., ¢ : 
Ve lpMeSej DUKEL'SKIY, V.A., otv, red; 
DYUZHENKO, G.A., red.j FRUMMIN, P.S., tekbn, red. se 


(Slide projection method of manufacturing 1 emp. 

ng pipe templetes 
and models} Fotoproektsionnyi metod isgotovleniia aha lohay, 
i maketirovaniia trub. (n.p.] Sudpromgis, 1953. 41 p, . 
(MIRA 16:8) 


(Marine pipe fitting} 
(Photomechanical processes) 
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[Hew methods of “y sites: 
Preparing piping systems of ships) ovo - 

Bsah er mony pele cada truboprovodor, Moriah Gee 
- ostroit.promyshl., 1957. 82 p, A 10:9) 
(Marine pipe fitting) 9 Pt CMERA 20:9) 
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ZAVYEV, V-V. 


KOTEL'HIKOV, .V.N., kand. tekhn, nauk; CHENTSOVA, KI, pee tekhn nauk; i 
ZYBIN, Yu.P es doktor tekhn nauk; KOCHETKOVA,| T. Se: LAKATOVAL 5 N, dD, 
kand.tekhn. nauk; GUBAREV, A.S., kand. tekhn. nauk; SHVETSOVA, P,P. ,: 
inzh,; VOROB'YBVA, A,A., kand.tekhn.nauk; MERSKIY V.I., inshy; 
NISNEVICH, Ye.A., kand,tekhn,nank; GOL 'DSHTEVM, AaVos inshes | 
KALASHNIKOVA, T,A., inzh.; SHUSTOROVICH, HK olny kand, tekhn nauk: 
MOREKHODOY, G.A,, inzh,; ZAKHAROY, S.R., rethdnsent; BLAGOVESTOY, | 

B.E., retsenzent; STRONGINA, 0.P., retsenzant; SHHIDT, M.I,, te- 
teenzent; ZUYSY, Y.T., reteenrent; KOSAREY, HI oo Tetaensent; 
STEPANOY, “PeSe7"Yetaentent; RAMM, S.N., rotepnzent; PSVZNER, B.M., 
retsensent; VEYNBERG, I,4,, retsensent; TURBIN, A.5,., retaonsent,. 
SMIBHOVA, Ye.V,, retsensent: BUGOSLAVSKAYA, 1, A., : ‘rotsensents | 
GAMOVA, A.S.,.retsenrents KHANIN, ULM, -retebnzents MURVABIDEE, ss: 
D.S., red.; PLEMYANNIKOY, M.N., reds: GRACHEVA, A.Y,, red.; MXDVEDEY, 

L.Ya., tekhn.red. ‘ : 

(Shoemaker's handbook] Spravochnik. obuvstehtics, Yol. is iissictiay 

Gos. .nauchno-tekhn,isd=vo litery po legkoil PrOMyali 1958, 540 pi 

(MIRA 12:4). 
1,Gosudarsatvennaya Ordena Lenina i Ordena Tridavode Krasnogo Znament 
obuvnaya fabrika "Skorokhod® imoni Ya,Kalintiia (for Zakharov, Blago- 
vestov, Strongina, Shmidt, Zuyev, Kosarey, Stepanov, Rann, Pevsner, 

Veynberg, Turbin, Smirnovs, Bugoslavskaya, Eatove, Khanin), : 

(Shoe manufacture) 
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~ZUIBY, Viktor Tikhonovich; GRACHVA, A.V., red.; LEVIESKAYA, W.M., 


tekhn.red, 


{Designing molds for pressing rubber shoe botton perts] 
Proektirovanie press-form dlia resinovykh detilet niva obuvi.. 
Moskva, Izd-vo neuchno~tekhn.lit-ry RSFSR, 1960, 203 p. 4 
oe _ (MIRA 13212) 
(Rubber industry--Bquipment and supplies) : 
(Boots and shoes, Rubber) ve . 
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ZUYBY, V.V. master 


>" Destruction of the submerged runner of a large Fra na by. 
rancia turbi 

Cavitation. Blek.sta.29 no.3187 Mr '58,. ’ (MIRA eet 
(Cavitation) (Hydraulic turbines) _ eee 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065620020-8" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065620020-8 


ZUYEV, V. Ye. | 


"Investigation of the Interaction Between Molecules in tho systain 
Quinone-Phonol With the Aid of the Electron Adsorption Srectrun. "| 
Cani Fhys-Vath Sei, Toms!: U, Tomsk, 1954. (RZhKhin, Yo 17, i3ap 54) 
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Card 1/1 Pub. 43 - 54/62 


Authors Zuyev, VY. Ye. 

mecescunee sss FATE ARTE 2 
Title Intermolecular reaction and alectroan absarption spectra of quinane and 
pranc. in aifferent states of aggragaution 


Periodical lav. AN SSSR. Sar. fiz, 18/6, 792-733, Nov-Dac 1954, 


Abstract The electron absorotion spactra were investigated in tna visibld and ultra- 
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shea ¥ Yoos KEMELEVTSOY, 8.843 KABANOV, MoV. 
” Studying intermolecular reactions in the iyethu ree - ‘pheadh 
by the use of infrared vibration spectra. . tere vys, uched, sav.; 
fis, no42171-172 '59. . (MIRA 1343) 


1.Sibirskiy fiziko-tekhnicheskiy institut pri Tomskom gosuniveraitete 
imeni V.V. Kuybysheva. 
(Benzoquinone) (Phenol) 
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Transparency of a lise xontal stants leyer by the rane from 
0.7 to 4 . Part 13 Equipment ant measimement| methods. iIsv. | 


vys.ucheb.sav.sfin, no.2:105~110 '60, . | I Gara 2318) 
1. Sibirsktiy fistko-tekhnichoskiy institut Pri fonskos gotunivarsitete 

in. V.V.Kuybysheva. i | 
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3.9000 5/139/60/000/03/011/045 


AUTHORS ; Antipov, B.A., Zuyev, V.9073/ Beep anenke PeN., Sonchik, 
V.K,, and Fedyushin, A.A. et i : 
TITLE: y Transparency of the Horizontal Layer of the Atmosphore 
\ in e Range o Ye Be ar , ependence of the 
Total Transparency of the Atmosphere in the Range 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 3, pp 72 - 75. (USSR) i - 


ABSTRACT: The authors made an attempt to detarminga an empirical 
relation between the magnitude of. the reduced signal V 
(magnitude of the signal multiplied by a factor 

Ly /Sj:- Ly being the distance between the emitter and i 
the receiver, 5; being the area Of the emitter)  . 
and the air humidity which would show satisfactory 
agreement with experimental results obtained by ‘the 
authors. As sources of infra-red radiation, four 
Special emitters were used which wate heated to 500 % 
and placed at a distance of 1210, 3494, 6645 and 9855 m 
from the receiving equipment. The experimental set-up, 
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the method of carrying out the exphriments and the 
processing of the results were the: same as‘ those | 
described in an earlier communication (same journal,’ 

No 2, pp 105-110). The air humidity and the intensity 

of the signals were determined siiwitansously. The | 
partial pressure of water vapours was determined directly 
and then the thickness of the precipitated water layer 

WL was calculated, where w - tha thickness of the 
precipitated layer of water in mm ‘for 1 km and UL ~ the 
distance in km between the emitter'and 4 receiver. 

For detecting the relation betwoen ithe air humidity 

and the magnitude of the signal only those measurements 
were taken into consideration which were carried out 

in the absence of any visible clouding of the atmosphere 


(mist, haze, fog, rain). @&a total of 811 dat erminations { 


‘only 140 complied with this condition. The experiments 


were carried out during. various days in March, April, 
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TOPIC TAGS: atmospheric optics, aosorption function, Light: attenuation, atmospheric 


_ |recattering 
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ABSTRACT: Consideration of atmospheric transparency to Ahelindd beams of, Light and 
the theory of radiation transfer in the atmosphere call fpr the computation of; 
absorption functions for the case of variable pressure paths. ‘In this connection, 
arguments are offered in favor of applying the method of weighted mean presaure p 
; P Pi 5 . * 
ee {o(s)p (3) ids 
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ABSTRACT: “The authors report some. ‘results of lan elmmerimen tal Abvestiga 
tion of the attenuation of ligtit in three refsfons of the spied trum (0.441. 
0.68, and 1,03 4%) and three horizéntal layer hickhdsses of ‘the atmos- 
phere at the surface of the earth (1.21, 3.64, and 4.86 km) at hverage 
degrees of turbidity. The main purpose of thse measurements whs to 
obtain experimental data on the laterally seattered radiation 41h the 
real atmosphere at thicknesses of 3.65 km at dimall angular apertures of 
the receiver, and comparing these data with theoretical results. of 
earlier work by the authors (Izv. Vuzov SSSR, Hizika No. 6, 196% and 
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tometer with!-ariab le angul. rp aperture |. 
(0.01 -- 0.0025 rad) was used. The optidal pone gf the photometer ~ 
ig similar to that uged in an artifidtal-fog #amexa and. detdriHed by 
the authors earlier (Izv. Vuzov SS8R Fizika, Wo. 1, 1964). The sections 
of the spectrum were separated with interferehoe and glass optical 
filters. The half-width of the separated transmission band was 20 -- 
30 nm for all the band centers indicated above. the light source was 
a 3-kw floodlight placed 3.65 km from the radaiver. The ratio of the 
| geattered to the direct radiation was calculated by ext 
| attenuation coefficients per kilometer are ddifined as the F 
‘| gignals for the distances 1:21 and 3.65 km 
signals for 1.21 and 9.86 kn (Ky4)- 


as well as the relative value of the diffuse 
thickness (D) are tabulated for different s¢dtiont o 
results show that the role of the laterally daattered Light, 
average values of turbidity (visibility 10 «» 15 km), 18 variable and - 
depends on the content of large particles Lh the ptimosphere during the 
measurements. Anomalous variation of D (Anvwease') with inidrealsing wave 
Jength is likewise related with the particle size, and further tests on 
the nature of this relation are being plannejl. pide obdervation that 
calls for further research 1s the fact that ‘the ‘tkenuation of the lLight}- 
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1 to 13 microns 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.5, pp. 77-81 | 


TEXT: In most work published until now ‘two approximate laws 
of attenuation are applied, one is the exponential law, the other 
the square root law. It is of interest to make usa of the available 
experimental material to choose analytical expressions which would 
approximate satisfactorily the attenuation law, Of particular 
interest are investigations for gmat alues of w (depth of the 
water layer) of the order of 10°7,. 10° om, sihce it:1s particularly 
for this range of values that the formation of the basic absdrption 
bands is most intensive. Investigation of the spectral integral 
transparency of thin layers of the atmosphere (is of interest due to 
the fact that in measuring the absolute transphrenay over large 
distances it is usually assumed, without adequate justification, 
that absorption of the radiation in the reference channel over a 
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distance of a few metres can be disregarded. The aim of the work 
described in the paper was to elucidate the possibility of applica- 
tion of the ge laws to the attemation of infrared radiation for w 
between 107? and 10-3 em and also to obtain quantitative data on the 
spectral and integral transparency of thin atmospheric layers, up to 
3m in the range of 1 to 13 microns. All the investigations were x 


carried out on an UKG-6 (IKS-6) spectrometer with NaGl prisms, 

an amplifier and recording equipment. To eliminate water vapour and. 
GU, from the path of the radiation beam between the source and the 
thérmocouple, the light source and the cuvette of the spectrometer 
were evacuated, the monochromator and other parts of the path were 
blown through with dry nitrogen. Thus, water vapour and GO. were 
completely eliminated from the path of the beam and it was ossible 
to record the total transparency curve or the spectral curve: of | 
radiation from the source for spacings between 5 and 300 cm. From 
the curve of the total transparency and the absorption curves for 
the various distances, it was possible to determine the transparency 
curve, Two series of measurements were made, in the first one 
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absorption spectra of atmospheric water vapours and GO, were measured 
for spacings of 5, 20, 40, 60, 235, 255, 275 abd 300 ci for:a given 
absolute humidity. In the second series the absorption of the — 
radiation was measured fora fixed spacing of 2.35 m for absolute 
humidities of 7.5, 10.12 and 14,5 millibars; the magnitude of the 
precipitated water varied between 10~ and 2.5; K 10°? cm, All the 
spectrum recordings were for the range 1 to 13: microns under. 
laboratory and natural atmos heric: conditions. No absorption was 
detected in the range 8 to 13 microns, which is fully in accordance 
with literary data (Ref.3). To verify the possibility of application 
of the exponential law and the square root law for expressing the 
attenuation of infrared radiation, graphs of inf versus w and 
versus fw were plotted for all the peaks of| the absorption bands 
2.7 and 6,3 microns, which are due to water vapour (7 = 1-A is ‘the 
transparency for the peak ugder consideration)’, It was found that in 
the range 10°" to 205 x 10°) om the attenuation car be satisfactorily 
described by the exponential law aS well as by tho ‘square root law. 
If w drops below 1073 cm, the exponential law will no longer be 
aay and the same applies to the square root law from a value of 
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w25x10" cm. Additional experimental dath willl be required for 
deriving an analytical expression which approximates satisfactorily 
the behaviour of attemation for layers thinner than 10-* em, The 
spectral transparency curves were plotted for: various quantities of 
precipitated water in the range of 1 to 8 microns. This range can 
basically be sub-divided into two spectral ranges of 1 to 4 microns 
and 4+ to 8 microns. In the first range absorption is basically at 
“7 microns, in the second range there is a witle absorption band 
with a centre at 6.3 microns for water vapours, and a band at. 

4,3 microns for CO,. It can be seen from the curves that to | 
disregard the absofption of radiation along a few metres and even 
along fractions of a metre 1s permissible only for well defined | 
spectral ranges but not for the entire spectral range. Laboratory 
results are compared with results obtained under nitural conditions. 
A new clearly pronounced water vapour absorption band wa3 observed 
in the range 2.5 to 3.3 microns, which is due to séme absorption 
agent in the free atmosphere. In spite of some differences, in the 
spectra obtained under laboratory and under natural. conditions, the 
Cara 4/5 | PE 
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8032/4214 | - | 
Antipov, B.A., Zuyev, V,¥e., Kokhanenko, P,N.,: 
Sonchik, V.K. and Fedyushin, A.A. | DO | 


Transparency of the Horizontal Layer of ithe Atmosphere 
in the Region 0,7 to l4y. IIL, Dependence of .the 
Total Transmission of the Atmosphere in the Region - 
0.7 to 14p on the Thickness of the Pracipitated Layer 
of Water “i 


PERIODICAL: Izvestiya vysshikh uchebnykh zaveideniy, Fizika, 
1961, No.l, pp.17-19 i ee ; 


TEXT: In previous papers (Refs. and 2) the presen: ee 
described an apparatus and a method of measurement 0 i | 
transparency of the atmospheric layer next to'the earth surface in 


the region 0.7 to 14» and for distances between 1,21 aa km, 
The experimental material obtained was also reported. In i e. 
present paper additional data recently obtainnd are api i 

As an approximation, the magnitude of the transmitted signa. was 
described in Ref.2 by the exponential law 


v= Voe” wb 
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where w is the thickness of the precipitated, water. in mm per km, 
L is the distance traversed by the radiation: in km,. a is:a.; 
constant and v is the intensity in the abserice of the absorbing 
medium, Eq. (1) was obtained empirically and: gave a sufficiently 
good representation of the experimental results, This expression 
accounts for the absorption of the infrared radiation by water | 
vapour only and does not take into account absorption by carbon : 
dioxide or effects due to atmospheric turbidity. The criterion 
for the applicability of Eq.(1) is the linear dependence betyeen 

lg v and aYVwL, The new data now reported dre alto well 
represented by Eq.(1) right up to wL = 90 im, Howdver, 
greater values of wL, the dependence between Ig v ‘and w ‘4s no 
longer linear and in order to describe all the: pexperkuente? data 
the following formula was employed | : 

where c and k are constants, This Seoveulads is also waredy 


empirical and the criterion for its applteats ites is a linear 
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: : i Fae if a 
relation between v and AL € eb) es Fig.2 ishows .the dependence 
of v on wl, During the measurements the sensitivity of the | _ 
-, receiving apparatus was controlled by a 6 watt lamp at a distance 
-; of 5 m from the detector. It was found that the, signal due to 

| the lamp was very.dependent on the humidity of the air. It is. 
* therefore pointed out that the use of a standard source at 4 short : 
-.; distance from the receiver may introduce errots unless a - 
_{eorrections for the humidity are introduced, | There are 2. figures 
ihand 2 Soviet references. a oe 7 
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a ene IVZ. Fisika, no. 2, 1964, 9097 9. : 7 Pa Y 


; 
, {TOPIC TAGS: fog, spectral transparency, infrared spectrometer, photonatory sroplet 
[| CORCRRET RESON, water content, Spectrometer. IkS 6, Poayome ees! FEU 22 


ABSTRACT: The details of an experimental analysis in the atuady of- artifioial fog 
microstructure and spectral transparency are presented, All! measurements were made 

in artificial fog created by evaporation in a 1579 m chamber. An IKS-6 infrared | [ 
| spectrometer was used to determine transparency in the region 2-15 zy and a. i 
| photometer FEU-22 was used to determine the transparency in regions 0.42, 0.68, 0. 94. 

and 1.03 44 with 20-30 m width. Probes were placed in tha chamber to determine (” 
droplet concentration, droplet distribution fimotionsa ond parameters, and water — | ipo 
content of the mist. The instruments inoluded flow traps of shaft and reel type, | 

curvilinear flow traps for fine-droplet capture, and optical: instruments with remote” 
control. An eterare was made ba measure ania eee nage with : | 
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TITLE: Integral. Absorption Functions for Long-wavelength | ie ae 
_ Radiation in the Atmosphere on 8 Cec aie ae ee 
+ Method of Calculation ‘of Integral Functions for . 7 
Atmospheric Absorption by Water Vapour and CO, Using | 
‘ i 


Leb ena 


_ Laboratory Data on Absorption in Isolated Bands Rae 
‘ PERIODICAL: Izvestiya vysshilh uchebnykh zavedeniy , Fizika, |. 
, 1961, Nos 3, pp. 28 ~ 34 . Po tadl 3 ae aes 
; : : 7 . i . ' his ; id en oe 
‘+ TEXT: The present author gives a method for. ‘the Calculation f. oN 
“of integral absorption functions for long-wavelength radiation | oe 
'; in the case of water vapour, or CO, in horizontad layers of the . 34 


‘atmosphere for a source withiowm -spectral-intensity distri- | 
.bution. The method is based on the accurate experimental data 

reported by J.N. Howard, D.E.. Burch and D, Wilidams: in Ref. 6 

' (Journ. Opt. Soc., 46, No. 3, 4, 1956), which were oktaihed | 

under rigorously controlled laboratory conditions. | The 

ae integral absorption function for water vapour. or co, can be : 
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at ya ark 


where Py is the weuhte incident’ on the absorbing Layer. in 7 


| the spectral interval occupied by the j-th ‘band ard, A, is. a 
; | Pe absorption function for the band, given by, ee J , * 


wikwe -Ayy me ve) ~ Ty ' 
ron ae is the spectral transnittance,, 
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is the spectral. density of the soutce, and 
noe Vp are the limits of the band, Ley 
‘ It can be ce that, for a perfectly black or: ‘grey. eas the! pees 
Calculation of the absorption functions for the main rotational” 
vibrational bands of water vapour or CO,. can be catried oun 


. With sufficient egeuracy by en that ry) vt const. 
In that case, i 
fa ayo ; 

a ae $ Ay ae . 


wt 


m 
Been ey ee ae i. 
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and the values of ae AY dy and a are tabulated -in ned He ae 
. yi" a ee ' a . : * 
“ The error introduced by replacing Be. (6) by RG. a o be: 
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Symmetrical form, 
increases. tn general, 
introduce errors Greater ; The paper 18 concluded. 
with a general discussich of the various effets Which have: 
to be taken into account in practios. namely, | _ 
1) the effect of the total and partial Preasires 
2) the effect of the temperature and composition of the 
atmosphere; ; i nye 'S 
3). asymmetry of absorption Jines and their. dverlap; 

the effect of the Spectromet er paramat pray ee 

present method gives 4 higher i: 

accuracy than those used so far. There are 2 figures and 
9 references: 4 Sovict and 5 non-Soviet. The four latest » 
English~language references quoted are; Refe Qs AMG Goody. 
Quart. Journ. Roy. Met. Soc., 78, Noo 336, 1952; i: 
Ref. 3: F, Matossi, R. Mayer, KE, Rauscher ~ Phys, Reve, 76, 
No. 6, 1949; Ref. 6 (quoted in toxt); Ref, 9 - taRy Nilsen, 
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TUILE: Integral absorption functions for Long-wavelength 
radiation in the atmosphere. IT. Absorntion by 
atmospheric co, a a 


PERIODICAL: Izvestiya vysshikh uchebnykh navedenty, Fizika, no 6, 
1961, 109- 116 


TEXT: The absorption functions for 5 Aasonuie co, in a 
horizontal layer were cues ia from the formula 4 


+e A., dv ; os 3 
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A = 
j ~ Ay 


were AG is the integral absorption function for the j-th band, 
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rw) Ay dy is the integral absorption in that Sapeboulae band,‘ and 
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AV - Vy -v, is the spectral interval occupied by .the band; | ‘fhe 


method was described in detail by the presont ali thor ju Vart I of 
this paper (Ref.1: Izv,vuzov, Fizika, No.3, 1961). ‘The magna bude 
of the integral absorption was calenilated from the empirical: : 
formulae reported by J. N, Hovard, D. E, Burch and b. Williams 
(Ref.2% Journ. Opt.Soc: Am, . 46, Nord, |e 1956) and the values of 
Ay were taken from that paper. tn addition to the integral: - 
absorption functions for co,,, the author has also calculated the 
fraction of total black-body radiation absorbed by each co,, band 
in the following range of black-hody temperatuges: @85 Fe “30005K, 
The integral absorption function tor all the Cay bands was. 
calculated from the formula Ti 

A= A\P 

j JJ 


AIL the calculations were carried out for a cO., concentration of 
0,03% by volume and distances in the range oO. toe 5() kin: The 
calculations were carried out for CO, bands with cantres near 
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1.4, 1.6, 2.0, 2.7, 4.3, %.8, 5.2 and 15.0 pn. “Kablew of the 

results Sitatned are reproduced, Inspection of) these tables 

shows that the 15, 4.3 and 2.7 » bands play the main role in the 
absorption of long-wavelength radiation by atmospheric CO, 

Absorption in the 1.4 and 1.6 » bands can be neglectad, while 

the remaining bands need only to be taken into atcount. in isolated 
cases. The fraction of black-body radiation absorbed in the aa : 
15 »p band may, under certain conditions, reach as much as 25 or 

26%. The usually accepted value (Ref.3: K.Ya.Kondrat'yev. |. XxX 
Radiative heat transfer in the atmosphere, Gidrometocoizdat, 1956). 

for this band is said to be 14%. ‘The discrepancy is said to be ~ 

due to the inaccurate determination of the Limits of this band: 

in earlier work. Fig.l shows the integral absorption func tion fonthe 

4.3 » band as a function of distance for different source tempera~ 
tures. Table 5 gives the values of the integral absorption : 
functions (in %) for all the above absorption bands.: There are 

1 figure, 5 tables and 3 references: 2 Soviet-bloe ard 1 non-Sovist- 
bloc. The English-language reference is quoted in the text. 
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TOPIC TAGS: light, light signal, attenuated light signal,| light seattering, cloud) 


| monodisperse system, polydisperse system | 
ABSTRACT: This paper contains results of experimental testing on the limits of. 
applicability of a formula derived previously by the seme’ tivo authors and | es 
A. Borovoy (Izv. vuzov SSSR, Fizika, no. 6, 1963) on attenhation of a signal. from | 
&@ point source. By means of a Special photometer and a continuous trap, optical ° 
and microphysical determinations were made, and these show @ proportional Gdpany 
dence of the scattering ratio of side to direct radiation on the optical thickness, 
Values of attenuation were computed for different values of angular aperture and. 
other parameters. Experiments on scattering by small particles (tobacco smoke) |. 
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2.0, 2.7, 4.3, 4.8, 5.2, 15.0 p). Fig. 2 shows the becaite Ho! 
Bbietwed for EbaosbtLon function (black~body source at 298 °K), 
Curva 1 shows the contribution due to C05; curves i 2, 3 and 4 : 


represont the contribution due to tha integral absorption by - 
water vapour at humidities corresponding to 0.25, 0.2 and 0.5 om 
per kilometre of path. It is clear that CO, SReOr ye ton makes 
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calibrate various radiation recoivers under thm conditions of | 
good visibility, and to separate oxperimental attenuations in the 
atmosphere into the components associated with’ absorption and 


Scattering. There are 2 figures and 2 tables, 
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atmosphere 


PERIODICAL: Izvestiya vysshilh uchebnykh pavedeniy, Piziye, ork, 
1962, 69-74 


TEXT: In a previous paper Gisvaiee SSSR, Picika, dens.) 
1961) the second of the present authors showed ‘that: the semi~ 
empirical formulae given by J. N. Howard, D. B.: Burch and << Xx 
D. Williams (J.Opt.Soc.Am., 46; No.3, 4, 1956) ‘can be ised to 
compute the absorption of long-wavelength radiation: in a real 
‘atmosphere. However, in the case of oblique propagation theée © 
expressions cannot be used inimediately because ‘the total and 

. partial pressures which enter into them are functions of altitudes 

* It is, therefore, necessary to know the functional form of the 
altitude dependence of these pressures. It is now shown that the 
integral absorption of long-wavelength radiation in: the water 
vapour and co, bands can be computed warns the Howard- -Burch- : 
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angle. The authors have carried out numerical, calculations for 
heights up to 8 km and six different zenith ‘anglea, Full 

numerical tables are given for the absorption functions computed 
from 
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for the following bands of co, ‘and H 0 vapour t (is, 5. 2, Ah B,: le 3, 
2.7, 2.0, 1.6, 1.42) and (6. 50 3.2, B, 7; 1.87, 1. 38, 1. 1, 'O. 9h, m 
3.7 p) respectively. The CO, ‘calculations. refer te the following 
values of the zenith angle: ~ 0, 15, 30,. 45, 60 and 75° >» while 
those for water vapour refer to the following absolute humidities: 
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TITLE: Methods and certain: results of. studies. of horizontal 
transparency of the atmosphere tor Long-wave fais 
radiation Pa 
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abstract 93B232. (In the symposium*Aktinonetriya i) 
atmosfern. optika’ (Actinometry and atmospheric | optics), 
. Leningrad, Gidrometeoizdat, 1961, 248 te 251) 


TEXT: The effect of meteorological , conditions on the, brats 
parency of the atmosphere to long-wave radiation (0.7 - ly). 

over distances of 1.2, 3«5, 6.6 and 9.9 km was studied. Plat: 
metallic radiators with electrical heating were used as sources X 
of radiation. A vacuun thermo-element with a vibro-converter: 

and a easuring amplifier 23AM (281M) served as a receiver. 
Tre receiver was placed in the focus ofa parabolic mirror. 
Simultaneously with the measurene nts at all four points the 
meteorological conditions were also measured, viz, eoaEs ne roa 
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the air, humidity, wind and intonsity of precipitate. The 
results of the Measurements were presented inithe form of | wags 
Yadiation curves vs, distance. The Seasonal. relation with: . Xx 
maxinua attenuation Which coincidas with the period of hishest | 
absolute humidity was found. A Sharp attenuation of tadiation | 

Was observed up to 3.5 lum during the winter period, then it. 
decreased, while during the Ssummier period a sharp attenuation 

waS observed up to 6.5 Im. : 


[Abstracter's note: Complete translation. | 
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Transparency of the Atmosphere in the Visible arid Infrared Spectral 
Regions has been held in Toask from 29 June—-l July 1965, Participating 
in the conference were 127 representatives fron 115 clties; 45 papers 
were presented and discussed. The authors of the papers dealt mainly . 
with the basic processes determining the eaieasitg of the atmobpherg |. 
molecular absorption, scaltering of light by agiosol! particles, and = +. 
propagation of waves in , turbulent dediun, . Sotle papers deseribed Mewes, 
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